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-n-^* ^>^^ ^ll-n-^# ^^<^1 ^^^-^S. ^]2^^^o]i o^^M. ^^^o^s. 

^Ir^^l-^ >il2-^^f' -^^-^S oj^ol^l^ '^l-tll^ o.^ ^^*>^ ^ll-^^f^ 

^^^S. <^l^ol^l^ ^^l-y ^ >ll3-a-^^^S. 

JE. 9 
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«VS.^1 t].^ 7)]olE o-^f^ IJ-'^ {Method for manufacturing 

multi-thickness gate dielectric layer of semiconductor device} 

^ ^£^1 ^^Hl ^t!- ^^S, iL^Hl 7l]olE A>5l-#(gate 

oxide)^^ <^l-g-5lfe 7Hfe c]-^ ^711 7l)olS -B-^^(gate dielectric 

layer )^ ;^l2:s:>^ «j-igoil ^tb ^<5l4. 

^7.}^ S^^]^El(transistor)Si}- rt^fl-ol s:>u)-o^ 7] 

^ >^oil ^^S\o] ^12:^ ^ ojcf. <^ll- ^o]^ «V£^] ^o^ sOCCSystem On Chip) 

^^}^ cfoj:^ ^.^ E^^l^E^s. 4^;^].§ol ^<at!: 7]:^ >S-<H1 ^^S\o] ^ 
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^<^, ^^wVol ^^ 4i>^>(low standby power device), ^ 

^l-Chigh performance device), ^;^>(I/0 device) ^ 4i;^l-(analog 

device) ^o] ^^^V 7]^ >S-<^1 ^^5)cH ^£.^1 4i:=^>. <^l^cfl, SOC 

^*a=tb zj-z^- ^ :^^c,il ^^tV ¥^1^ 711 ^, 

^l^l:^ -B-^f^^ ^^^5]^ ^o] ^-1=1- Hf^zi^l-cf. c^l* s-o^, a]-£^i 

^^V*?! l-(design rule) £^ ^^£.«H1 tc^^^- ^e^-;^m-, I/O ^;=^>2] ^ ^^^b] 

^^^^>7l -^IsflA^ ^^^5]^ TflojE -^^f^^ cflHf 50A ^z^^ ^^■%^'=>] 

(equivalent oxide thickness: Teq)S. ol«fl£)^ ^o] h]-^^ ^j-cf . nelc-ll, wjs.;^] ^;^> 
^ ^(cell) ^<^(core)^^ ^>^>, <^l^ifl, SRAMCStatic Random Access Memory) 

41- T^^^s:>^ S^^^l^iE^oll^ Cfl5^= 30 A ol^l-o] 7)1 ojE -^^f-o] E^;^l-^,E^Sl 3^ :^ 
■?-^*>7l ^SflAi W>^3]^>711 ^ ^Cl-. ^, *>M-^ ^£^1 dl7^>» O]^^ 

Dl^oi, oleit!: ^4*011 421- cf€r -^^ ^«a-ol ^-g-slJi o;icf. ^oi, I/O 

:ii7;H 5l)-§-£l^ E^^l^Ei^ cfle^: 3.3V^ ^2^- ^oj-o] ^-g-5]jl, ^<>1 

«H1 ^fl-S-s)^ E?l4>iE^s] cfl5^= 2.5V l.OV ^g-^fl^-^S. -f-^j- 

>HS ¥^^1^ 711 ojE -a-^f^^ ¥^11- 7V;^1^ ^O] -^^ M.A^ T^d\]A^ a>^3is>cf. 

ojaj. :y-o] X]s. cf^- ¥^J1 ¥^^l» 7M£^ TllolS -e-:^!^'^ ^^^^^ ^J"'^ 

■& ^^11 <^1^ ^S^Cdual strip) ^^'^<^] ^tflA^ ^ o;ic^j7 ov^t^ 
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o]^ HJ-^^ ^7^-1 ^7?]^ TllolE -B-^f^o] ^^3^]^ Cf 

€• ^;^H] ^^is ^s^^ ^£^1 7]:^ >^i-oii ^^^tl:i=f. 

^71 ^71121 ^5le O.^. ;^]7]^}c^ ZL «-^oflA-lo^ 

ii#Al^l=f. <^1^<^1, 7l^ S'^O.S.-^El ^T^^^ 

S. ^S.^ ^^1-^^ 7}^]^ Tflols ^ 

^^01. ^^l^ltb «c]-<^<^l ^tlr ^1^ ^^11- 7M^ TllolE -B-:?!^^ 

^^^^1^ n, ^^^^<^ 9X^ ^V\]o] A].3^-.^o^ ^^^^ ^ 

-g-^m cfl ic)-^ <^*J=o.S ^ c-il, olfif :y-ol 711 -B-^f^^l ^^^1 ^<a£7> 

<1^1-S)l^lig ol§ ^ll-g-^V^ :±:;^>, ^l^cfl, S^^l^iBl^ <l5|-5]7ll ^Cf. ^^1 

, ^^1 -^^4 ^^1 ^^^1 ^Voi7> 3}-^ ;g oie^t!" 

^ ^^'^ol ol^^;^|. ^|.^ S^^]^, aV£^l ^^HlA-1 A-lS ufs 

^7]^ ^o\] Cf^ ^^^l 711 olE -R-^^* ^^^^ ^. 711 OIE -B-^f^^ ¥^1* ^^3>7ll 
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^ ^^1 ^-^t* ^ uVS^l ^^V^ ^-f- -^^^1 711 o] M -a- 

^^^^ :^]^^^ c| ^4. 
[^^^^ ^ 2)-g-l 

>S-7l2l 71^^ il-^llr-i- ^^^*l-7l -^l^V ^ «a tiVi^] 7lJ& 

^«11 <^ei ^711^ 7}^]^ 7\]o]^ -^^^^ ^IS^m «ci-^* ^l^tbcf. 

-^71 ;^li^^# ^<^] ^7] ^ii-e-^f^^ ^^^*>fe -B-^ 1-^4 4-^ -^^ 

^l2-a-^#^ ^^^*>^ ^ ^^7] /5112-B-^^ ^}^^ ^7] ^^o] A1^;^0. 

^ v^#£l£^ >a-7l ;^l2-B-^#5^ Ai^^o.^ >^l7l^H. ^7l ;^li-a-^# ^ 

*m ^7] ;*ll2-^^f^ ^^-^S. ol^o^^l^ ^cfl^ -^^^^ ^^aij- ^7] ;^]l-H- 

^71 TllojE ^12:*}-^ ^^^^ ^£^1 7]^ ^oll ;Hll-B-^^^ 

^l2-B-^#* ^^1^+. ^7] ^12-^-^^- ^}^^ ^7] ^^o] ^ 

o.^ ^7] ;Hl2-a-^f^Sl ^Hfl^ o.^ ^I7l^>^ ^711^, ^7] 

^ *>^^ >S-7l 7]% ^^o] ^^2^0.5. >a-7l 

^ ^V-W-^^ ^7l ;^12-B-^^ ^^-^5. ol^ol;^]^ >S-cfl^ o.^ ^7)^ -^^JJ]. ;5l-^^> 
^ ^7] ^ll-e-^# ^^-2.3. 01^.0^ ;^l^ ^S-cfl^ -^^^lo] ^ 
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^el^ *VS^ -tlr^l-, ^^^^1^ ^1=^-H^ -LV^l- 

H^V. >^^V7l ^ll^^f^ ^13^^#^ ^^^^ ^ ^c]-. 

^71 ;^l2-fr^#Sl ^^^^ 47]^ ^7] ^]2^^%- ^c>\] ^lliS5ll^l>iS 

€ ^ll^^# -^^^ A]7\^^ ^7] ^2-9r^%- 

^ ^71 :*lll-B-^# ^-^-i ^l25ES.2ll;^l>iS ^^-^ £S3*>^ ^^^1. 

^ -^71 ;^ll2iS.5ll^l^:E <MZ^ D>>^S^ ^7] 

"^n^ ^7l ;tfl2-n-^f^ofl cfl^ ^zt#<^l ^7l ;«fli-e-^^ofl rj]^ ^2^^ ^7\] 
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(nitridization)^l-^ ^Ef-s^H ^ SZc]-. 

<20> ^1-7] 711 ojE -B-^# l}-'^^ ^7] ^l2-B-^# ^<^1 ^7] ^]2^^%^■ 

ji, ^7] 7flo]H -^^^^ ^^^m ^7i ^^is-B-^f-. ^i2-B-^# ^ >a-7i m^^^^ 

o] 7>^ ^ o;tcf. 

^ Sic]-. oli4), TflolE -B-^f^^ Z^-Z^-o] <^^:§. tfloflA^^ Dfl-f ^<g£ 
» 7>^ ^ ^Cf. 

<22> o]^]., ^w. ^v^^i-o^ ^ ^^il^l ^^ t!:cf. n&IM-. ^ 

tgo^ ^AHl^^ C^Sl 7>^1 Cf^- ^BflS. ^ ^ ^'^Sl ^^7} o>2flo)1>H 

<=^11-^ ^"^^j-^l^i ^^^<y 7}-^ ;^Hl7il ^ ^^^^ i4 ^;5i5>7ll ^^^^V7l ^ 

^ll'H ^1^5]<H^1^ ^<^lcf. -2-^^ -S-^ ^^tl: -g^^ 

J:^ 3.^1^ -S-dSi^ -S-*at]: Adt* «fl^slo1^]^ ^o] wl-^^jB^i-cf. sEtb. c^ig 

f-*^! # B£^ 71:^31 ">^"ofl oJi::^2^.j7 7l7flSl^ -^0^71 f^o. 
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^ ^^^^ ^^l<^l<H]Ai^ cf^ ^^o^ o.^ l-^l-* ^#-^5. -^^1 

^1^^ °fl, ^iS. ^Z^- -a^tijl- ^ o^o]^ 7)]ol 

^ -a-^^^ ^^1 ^'U^m: ^7Va1^ ^ o^^cf. Cl^o], 2 7>^1 0].^-^ ^^^H Cf 



<24> ;tni^lAH1 

<26> 3E 1^ ^S^>^, aVjt^i 71:^(10) >a-<=Hl ;^ll-6-^#(20) ^ ;^l2-6-^f^(30)# ^^^t!: 

^. ^£^1 71^(10) -^"Hl. ^ofl »li^;^^(20)^ SE 
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^1l^^#(20)^ ^5l-#(Si02)^ -a-^ Hfe f^^^S- ^ 

^ ^ti^. ^U-^^#(20)* ^5^^ TllcjE o]^ 

€ ^S-S <g=^^ ^7] ^«flA^ -a-^l-Cthermal oxide)S. ;^ll-fr^#(20)* 

71^(10) -a-o)! ^^^J-A]^ ^ ojcf. o] TllolE -^;^#o.so^ o. ^^^^-^ 

A ^ii-^^f^(20)^ oi^^ .^^ >^v^ ^sj- ^ei 

(nitridization)-^ ^ ^c]-. ^. tfle^ 3 tfl;^] 5% ^s. SE^ n <:>l>S-^5. olelth 
^ll-B-^#(20)oil £^ (doping) 

Stt, <0:^^(RTO:Rapid Thermal Oxidation)^ <^l-§-*H 

%%: ^^J^><^ ^ll-6-^#(20)^S. ol-g-^ ^ ojc^ RXOI- ol-g-^ ^-f , ^^7]^^ 

tl: ^^el* ^^1- ^ $it:f. oj&l^ ^e^^ ^7ltl: w>s|- RTO 

^^^^ n^^^V^ ^^7l ^011 7>-h ^<+5|- ol^iL 7l->i^ S^^^^ 

^ll-e-^#(20)^ >S-7l^ Bl-iq- :^ol ^El^ ^A^€ ^£ Sl^M-. 

-H-^ 1-^, <^l^i:fl, -^21^ ^^l-(Si3N4) ^A^€ ^ ^ 

1=1-. «^ls1t]r ^B]^ :i5l-l- s^-*)- 7l^v #^i-(CVD) ^-^^ ^ ^x:f. 

^ll-^^#(20)^ ^^-71^ w>sq- ^o] ^E)^ ^^#5. ^iE SZ^q-, 

i=f€- -B-^ <m^tfl. s^>S^ ^2|-#(Hf02) ^^1^1^ ^2|-#(Al20 3) ^31)- 

^a-n-^ 7>;^1^ -^^ ^Aj€ ==r • ^V^^ <a:^ 

^5i-# ^-8- ^£^1 71^(10) ^^fofl f'dayer by layer)* ^^^^^ iJ-'g . 

"(J'^CALD: Atomic Layered Deposit ion )^S. ^ S^cf. 
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^ll-fr^f'(20)^ ^o] ^V^l-S ^S. 9X^^. 

-a-^ 1-^. -^l^i^fl, ^1=^^ ^Sl-l-(Zr02) ^l-l- ^s}-l-(Ta20 5) -^4 
^-^^ 7V^1^ ^^^^ ^ ^4. ol&l^ o.^ MOCVD 

€ ^ Si-^^S., o]e]*!. ;^i2-fr^^(30) ;^]l-H-€f^(20)-^S. ^^*>7ll ^fl-g-^ $X 
nf. :£t!-, -a:^!-^ ALD ^-§-^ ^ ^^i^ . tIIoIe -B-:£lf^o.^ o]^ 

oje]^ ^ll-B-^#(20)^ ^^^^S 7flo]E -H-^^o] ^^Tfl 

Ai, ^^5)^ ^7)1, (^l^cfl. cflH^ lA vfl;^l 30A ^^^^ ^ ^X^. 

^. ^£^1 ^ <^^oi] ^^5]^ SRAM^ cfle^: 10 vflxl 12A ^^S.S. 

^ ^0.0^, ^^<^1 451- cfl5^= I6A vfl^l 18A ^S. ^>a€ ^ ^4. 

^ ^£ Si-^M-, ^-^ -a:^^ ^^l (equivalent oxide 

thickness: Teq)S j^nf taV^^j^j-cf. 

olSif ^ol 10.^^(20)^ ^^^t!: ^. ^ll-B-^#(20) ^Hl ^l2-^^#(30)* 
oM, >ll2-B-^f'(30)^ 7]^^ tiVsq- -^^ <^l?icfl, 

^^1:. ^E^^ ^sl-l-, -a-^l-. -a-^l-. -a-^* 

^-2.^ ^A^€ 4^ ^s]M-, ^12-^-^^(30)^ ^li-H-^#(20)* 
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<^1-1- 1-^. ;^ll-B-^f'(20)^ ^H^^ ^^MrS. ^^^^ ^4-. ^l2-B-^^(30)^ 
^ ^^-i-o] o}^^ cfs -.^^ <:^l^tfl, eVS-^ ^^T^l-H- ^1^^^ 

It^l- ^^s. ^ ^14. 

3E 2-1- ^l2-B-^^(30) ^-^l iSe^l^l^E 541^(40)^ I^^^^V:!!. <^1* ^] 

-g-^V*^ ^l2-^^#(30)^ ^^^-9.^ ^iT^^Vcf. 5LS.5l];^]^S 2ll€(40)^ ^ 

^^1^1 TfloiE -^^^o] ^]2-^^#(30) 7>3^ ^Hi^i-oi 

icl- :^^^]o^ ;^]o]E. -^^%-o] A^S)^ <^^5l ;^ll2-^^#(30) 

iSeflxl^iE sll^(40)* ^>^a.(etch mask)S <^l-§-*]-<=i ^12-^- 
^^^(30) ^]7]^^. ojnfl, ^z]- Aiz^-oiq. Aiz^- jz)-;^ 

^ ^^*l-7fl ^^*H n^^^ ^ 9X^. SEtb. ^l2-B-^f'(30) >»d^^ -^^^^l- 

-B-^#(30) o]e^^ ^z]- 5i|.>goi] ^^^1 ^iTl^cl-. ojofl rcj-e)-, ic:#^ ;H12 

-^-^#(30) <s>2fl^ ^ll-R-^f'(20)Sl 5.^0] ^:^^] i^#^cf. 

<^l°fl. ^7ltb ^z^- ^l2-a-^f^(30)* o]^^ ;5lll-B-:d^(20)^ o]^^ 

^^^-os., :^l2-B-^#(30):2)- ;*fll-fr^#(20)<^l ^1-^ l-^gS. ^^^^$jiO_^S., 

S ^ll-B-^#(20)^ ^^^^fJl, ^^^S. ;^l2-H-^f^(30)^ ^-^j^ M:^-^ 
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<39> o]9}. ^o] ;^12^^#(30)^ :^]7]t}^ ^f^^l^i ^2]" ^ 

^oflSl ^tfl^ laj.;,]^ ^ ojcf. ojsq. ^2^- sf^oJl s]tj)A-1 cf^o^ £ 3«i|lA-1 

^o] Als. cf^- ^^^1* 7>;^1^ TflolE 0.^^(20, 30)0] ^^^cf. 
<40> £ 3^ ^o] ;t|l2-^^#(30)-i- ^^iTls^V^g, >a-cfl2^ o.^ 

7fl<^lm ■6-^^<='l ^-^-s)^ "^^oflAi^ ^I2^^f'(31)4 >Hll-a-^f^(20)-2-S. ^^^51 
^ ^^^-S: 7ll<^m -6-^f'(20. 31)ol ^^^^rl-. o]^]^ TflojE -fr^f^-^^(20. 31)^ tfl 
^ 50A ol^^Vo^ -^^is ^^^^^ ^ o;^x:^^ ole^t!: 7\]o]^ ^^(20, 31)^ 

^^1^ ^^VM- <^>^SZI ^y^> :li^l.ol] ^:3]-ol] ^ 

^<^, <^]^^ TflojE o.^^ ^^(20, 31)S1 ^711^ cfle^ 3.3V 

l-fr^#(20)^S.'2l- ^^^S)^ TflolE o.^^ «.^(20)ol ^A^^cf. olalt!- Tll^l^ -^^f^ 
^^(20)^1 >Hll-^^*(20)'?]:^S ^ll-B-^# (20)^1 ^^o] tfle^ 10 - 

12A ^^^<U T= ^4. -9r^%^ -^^(20)^ -^^1^ o]:iE.^l ±7]- 

^ ^ ^^s)^ SRAM 4i:^Hl ^ll-§-5]fe cflef i.OV -^^ 

<42> ojofl 11^5^-, 711 ^^^1 ^^^^ ^^^l ^^-i: ^^tb ^ 

5.^1 71:^(10) >a-ofl ^^^1 7M£^ 
<43> olfij. ;y-ol cfo. :^;5^^ ^^^^^ ^^^^^ -^-^f^* ^1 

^iJ-^-a: ^^S]^ TflolH -^^^^ ^^^^ «.^(20. 31)3Zl- ^^^1 
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(20) S.^o\]^^ ^ v^^Hl^i ^"atb ^^11- 7M£^ ^ o;^i:f. o]^ 7flo]E o. 

-^^(20. 31)^ ^ll-H-^f^(20)4 ^ ^]2-B-^f^(30)-2-S ^-^^ 

tq-A] £ 1* #se>^, ;^ll-B-^f'(20) ^ ^l2-B-^f^(30)^ S-^ sg^tb *>^1^ 2: 

€#(30) z^-z]-fi] ^^^17> Dfl-f ^^^>iE^ ^^1 -i^- -§-<^l^€cf. #2fl^ gj=^ 

■^^1 TllolM o.^^ ^^o, o]^^ ^^34 ^2^^ 

^^^J-A]^ nfl o]z]^ o. w.«.o^ oie^i^ ^e)^ 

^S^M-, -g- ^^oH^i^l ;^ll^AHlollA-l ^x^^ Hl-sq. :^ol J^^Tl o. ;^|oiE o.;^^ ^ 
^(20, 31)2)- ^^(20)2] ^^^1^ a.:^ ^2}- ^]io.;^^(20) ^ ;^l2-^€ 

#(30)sl -^711 ofl oj^^j.^] ole^tJ. 7llo]E 0.^^(20^ 20 ^ 31)^ -^^1* 

^ ^'^^V^-^M-. oje^^V ^ll^AlcfloilA-l ^]X\^ ;^l2-^;5i^(30) cf^. ^.^ 

;Hl3-fr€# -^31 ^7]-^ o.^ <biz| sf^ii-^ 

^'^^o.s^ cf^ 7H^ 7l]olE -^^^^ ^ o;icf. 
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^12^aH1 

£ 4» ^S*}'^, tiV^^l 7]^(100) ;^ll-fr^^(200) ^ ^l2-H-^f^(300)^ ^ 

^^^1^. ^^1^^^, «V:£^1 71:^(100) ^Hl. ^§1, ;Hll^;5if.(200)^ 

^^^^mcf. ^]^^ ^U-ft-^f'(200)^ ^^^*>7] oij^ofl :£Ais)^i^ ^^-^M- 

'^g^* ^^^m ^B^* ^lE^l 7l^(100)ofl ^ 9X^. 

^ll^^#(200)^ ^S]^ ^5i-l-(Si02)4 -^^ M 

^^#(Al203). ^1=-^^ '5+^#(Zr02) ^2|-#(Ta205) -^^l- -R-^g 

^^^^ ^ ^cf. 

olsf ^o] ;5lll-^^f^(200)* ^^^tt ^. ^ll-B-^#(200) ^l2-R-^#(300)^ ^ 

^^t!:^-. <^H, >fl2-^^f^(300)^ 7l#^ a>5q- 1-^, '^mtfl. -^^1^ 

^^1-. s^>S^ -a:^!-. "a:^^!^ ^1=^^ 
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^-^^ ^ Sinf. neiM-, ;*1]2-^^f'(300)^ ;^ll-^€f^(200)^ ^^^*Vfe 

•^l^ #<H. ^ll-a-^f^(200)* ^el^ ^^^^ , ^12-^-^^(300)^ 

o}^ l=f€- -^^ <:^l?itfl. ^>S^ ^^l". ^^M: , 

^ -LVsj-l- E]-^^ - o.^ ^A^^ ojcf. 1-^, >^ll-^;d#(200)«^l ^el^ 

^s\-^o] o}^^ , ^l2^^f^(300)^ ^B^^ -ttsl-l-S. ^^^m. 9X^. o]^]^ ^ 
-t]:^!-^ CVD ^^^^ ^ $Ztq-. 

H 5» /^l2-B-^f^(300) -^Hl ^lliS.2ll^l^E 211^(410)* S'a*!-^, ^] 

# ol-g-^H ^12-B-^#(300)S] <^-^l- ^iTltl-i:^. ;^lliS5l1;=^liM 31)^(410) 

^ 7>:S- ^^^-g: ^^^lo] TflolM -^^#0] cg^o^ >fl2-^:^f'(200) 7>^ 

^1-3^1 5>c»^ q-r.];^] <g^^ ;*112-^^^(300) Y^S] ii#Al^nf. 

oleit!: ;^ll5LSefl^lrfiE 5il^(4lO)# °>:ii^ (etch mask) ^ ^l-g-*V<^ 
^12-6-^^(300) ^zl-^H ^1^^1=1-. ^M, <!^^olM- ^-^^ -il^l- 

^^*l-7l] >a^«l-c^ ^ o;icl-. ^I2^^f'(300) -a^^ -61 

^ ^^«}: 2:^^ «^l-g-*V<^ ole^^ ^^-^ 52)-;^^ ^'^^ ^ ^cf. 
^l2-fr^f^(300) ols^^ Aiz^ ^.^^o\] o^^A] ^]7]^t:]-. o]d]] x^s}, 

^ ^l2-^^#(300) o>2flo^ ;(lll-e-^f^(200)^ a^o] i^^^cf. 

^H, ^7l^ ^zl- ;Dl2-B-^^(300)* o]^^ #^31- ;^ll-B-^^(200)* o]^ 

cf. ^^^-os, ;^l2-^^f^(30)3!l- ;Hll-fr^#(20)<5l -^^ ^^^^9X^B. 
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(300)21 ^]7]t}^ sj-^ofl^i ^^Hl7> ^^£):e.S, ole] 

tV ^z]- u2)-;^^<Hl S^^flAi ^ll-B-^#(200)2l X^oflo^ ^tflt!: «<^^l* ^ 

s. 6# ^2:*>^. -S-^t}- w>sq- :y-oi >ii2-^^f^(300)^ >fl:^s:l-^. >S-cfl^o.s. 

■g: TllolE -^^^o] <^^<^l^i^ ^l2-B-^^(310)32f >lll-B-^f^(200)^S ^ 

^^5)^ ^^^-g: 711<^1^ ^^(200, 310) ^^^^cf. <^]z]^ TflojE o.;^^ 

(200, 310)^ 1:11^ 50 A 5E^ :i <^l^i-2l ^^^^ ^ ojc^. olej^}: Tflols 

-^^(200. 310)2^ -^711^ ^^ ±7]■^J\■ o}^S.Il ±7.} ^jzf ^^^Hl ^ll-§-S]^ e^^] 

^Ei^l :^^oil ^^^>7fl -^^^cf. c4l^ S-o]^ ojE^tb TlJojE o^^^ ^^(200, 310)2] 
^^^1^ tfl^ 3.3V ^£2] ^cfl^ -^^ ^<g-ofl ^^*>7ll ^4. 

£ 7# ^S^V^. ^l2-fi-^#(310)^ ^Jl ^ll-^^f^(200)^ ^I2i 

Sell^l^E 3l]^(450)# S'a^l-:^. '^l* <^]^^<^ ^ll-H-^*(200)2] <a^l- ><d^^ o.^ 
^l2i:&ell^l-^iE 3fl^(450)^ ^l2-B-€f^(310)5J)- -^^^l2l t^Io] 

^ -^^f^o] -S-^si^ c§^fi] ^li-n-^f^(200) 7>3i ^Hl^H i+n^^i 
"in^ ^]i-B-^#(2oo) -^^21 i^#^l^cf. 

<^lsltl: ^l2i£efl^l>iH 211^(450)^ Pj-^i^^ <^l-§-sH ^ll-^-^^ 
(200) ^^^H ^iTl^i^. «^l«fl. ^z]- iJ)-^^ ^^<^li4 ^-^ 

^^^}?]\ -a^^H ^ ^cf. 2.^, ;*lli-H-^#(200) J?-^* >?d^^-^S -^^^^ ^ 

#(200) «^l5ltF ^^ofl 2l«flA^ ^^^1 :^]7]S\o] g>^o^ aV^^l 7l:S-(100) 
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'^l^. <b]z^- jif^^ ;q]2-^^#(200)^ o]^^ #^32)- ul-i^l 7)^(100)* # 

^i-g: TflojE -B-^#ol '^^<HlAi^ ^l2-B-^f'(310)3l- >Hll-^^f^(210) 

-^S -^-^js]^ Tfl^m -B-^* -^^(200, 310)cl ^^j^cf. n^Jl, ^ll-B-^ 

^(210) ^^^S^ oj^o^^l^ :^^lo^ ;^iolE o.^^ ^^(210)0) ^^^c|-. o]^ 

^ ^^1^ 7]]o]E. -B-^^ cfl^ 30A ^:£S. ^ 9X^. «^l5ltb 

^^^l^l TllojE o.^^ «.«.(2io)o] :^^^]^ cfle^ 2.2V ^^-^^^ ^^t}^ ^ 

S. 91- #2:^]-^, 7]^aOO) ^<=^] ^l3-B-^^(500)^ ^^^^l^cj-. 

<=>]^^ ^I3^^f^(500)^ ^s^^(Si02)^■ -H-^ 1:^^ ^ 

SZ^^. ^13-^-^^^(500)^ ^Hl^ -ar^l-S. ^^^^ ^-r. TllojE -^;^f^o.^ o]^^ 
S *y=^^ ^«flAi ^5^#(thermal oxide)S. ;^l3-H-^#(500)# 

€ 71^(100) >a-oll Aj^ch^l^ ^ ^cf. o] ^-f , TflojE o.;^^o.^o] 

* 7ll>«d*>7l ^«flA^ oje^tb ^l3-B-^#(500)* ol=^ <gai A>5l-l-# ^21- 
(nitridization)^ ^ ^cf. cfllf 3 vfl^l 5% ^3E. S£^ H o]^o,s. ^^le^^ 
^13-B-^#(500)<H1 i^tl-cf. ojs^^j- ^-lel^ 'U^s^ o]:^±_ 7}^ -^^ ^■?l7ls. A> 
-§-5]^ ^5^-i^(RTN:Rapid Thermal Nitridization)^ <^l-§-^ ^ ^i^f. 

o]^^ ^^^^ B>ss)- :^ol RTO^# oj^eH A^^^ ^ 

£ ^4. ^-f. ^)l-e-^^(210) ^ ;*112-B-^#(310) >S-<:»11 ^E)^ <+^#<^l 
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^ll-n-^#(210) ^ ^l2-B-^f^(310) -^o] ^s:]^ -IibSl-l-ol cf=. -^^ "^^^^ 

^^^^S. oleitb ^ll^^f'(210) ^ ;^12-B-^#(310) 'a-<^l^ ^el^ ^^l-^l 

^Is^tb ^l3-6-^#(500)^ ^^ifl^-^S. 711 ojE -n-^f^^ T^^^*>7l 

^l3-^^f^(500)^ i:fl^ lA ifl^l 20A <^l^cfl. 10 - 12A 

^S'^ 4= ^cf. <^l<i td-s^-, olfilt!: ;^l3-B-^f'(500)^S. ol^o:|;5l tIIoIe o.^^ 
(500)^ «V£^1 db^V^ -t <^^<=^1 ^^5]^ SRAM ^^1- i^fl-§-Slfe 
cfl^ l.OV ^£51 ^'a-^^ ^-S-^V^ H^^l^iEiofl ^ ojcf. 

rc)-H>, ^^1 TflolM -B-^f-^ «^^a!)- <:g^ ^ o. ^ 

^1 ■^'^^V aViE^l 71:^(100) >a-ofl ^^^1 7H£^ ^^^^ ^ ojicf. 

7]]o]B. ^^f^* ^1^*>^ Ij-^^ ^^51^ TllojE -^^f^^ ^^(210. 
310)^ ^7^] -^^(210) ^ ^^(500) S^oflAi n vfloflAi ^<^tb 

7H£^ -a-S^ ^ ^cf. o]^ TflolM ^^^^ ^^(210, 310)^ ;^ll-R- 

^%^(210)^ n ^o]] ^12-R-^#(310)^^ ^Kt -¥-^(210)^ ^ 

-^-^^-(210). IL^JL, ^^(500)^ ^l3-H-^f^(500) ^o^S. ^^^^S.^ 

Ol^l^7>^lo^ ^l2^Aloilo1lAl^ 3^ y]]o]^ -B"^*^ <^l5. *<H 

^ -i^^V^J^-M-, ole^^ ;Hl2^Alc^loilA^ ^l2-^^f^(300) ^Hl x:]-^ 
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;*fl4-H-€# ^7}^ ^^>^ o.^ ^^^^ ^, ^n^^s. ^^^^ 

4^ 7>xl^ TflolM -^^^^ ^ 



<68> ;^]3-^_aH1 

<69> ;^l3^Al<:^lo1lA-l^ ^l2^Al<:^lollA-]5i|.^ ^e) ^13^«?1^^ ^^^^^Vfe W> 

# ^^jAltVcf. ;^l3^Alo^loilA-1 75112^^1 c^l oil ■g-'^t!: ^-§-=1 ^^fl^ cfl:^^ 

<70> £ 10^ ^£^1 71:^(100) >a-<Hl ^13^ ^#(520)^ #^*>^ ^^^1* ym^^S. ^ 

<71> £. lO-i: ^l2^Alc^]ollA-l :£ 4 £ 8^ ^2i^}<^ ^^tb ^o] «> 

71^(100) ^^s>^ >lll-^^#(210) ^ ^l2-B-^f'(310)S] ^^t!: ^. 

^£^1 71^(100) ^<H1 :*ll3-^€#(520)* ^^i-^tcf. ^.iBlt!: ^l3-B-^f'(520)^ ^ 
^e^^ ^>^^ ^^1-, ^^1^1^ ^1^.^^ A>5|.# jSE^ 

^^1- 'Sr^l- ^4 -B-^ ^ Sicf. 

<72> <:^i- -o^, ALD ^j-'S-^s ^^sl^ 'ar^T:'!^ i}S.^ -a-^l- -^0.5. 

3-R-^f^(520)ol ^cf. <^le^^ ALD ^SL^^o] ^.^^ 

<73> olsltlr ^l3-R-^^(500)^ o.^ 7>^ Tflol^ ^^^*>7l ^tfl^^ 

^^^^cf. ^l3-H-^#(500)^ cflBf lA ifl;^l 20A <^l^nfl, cflsf lo - 12A 

ojoil i4ef, ojelt!: ^13-^-^^(500).^^ tIIoIe 
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(500)^ ^ ^^s)^ SRAM 4i^> ^<^1 >^Jl-§-ilfe SE^ 

cfl^ l.OV ^^^^ ^^€r>^ S€^1^E1<^1 ^ ^4. 

€^1 TflolE -^^^^ cg^ij. ^:?V ^^fl <i<^ ^ :^;7l^ ^ 

711 <^^^ ^£^1 71:^(100) 'S-ofl ^711 7}yq^^ ^^^^ ^ ojcf. 

ojsq- ^o] ^c. ^ o. ^.^ 

TllojE ^IS^m ^J-'^^ ^^S]^ TflolE ^^^^ o. ^^(210, 

310, 520)3)- -^^(210, 520) ^ -^^(520) S.^<=^]^'^ ZL iflc^fl 

310. 520)^ ;^ll-^^^(210)2l- ZL ^ofl ^av^ ^12-^-^^(310) ^ ^13-^-^^(520) S.^ 
S ^^^5)JL, ^711 ^^(210. 520)^ >lll-H-^f'(210) ^ ;^l3-a-^^(520)^^ 

slJi. nelJi. -^^(520)^ ^l3-R-^#(520) ^.^^ ^^^^S ^o.^. 
^ 7>^s>t:l-. 

711 olS. 711 olE -B-^f^* ^^^^>^ ##<^1 S.^ 

aZf^oflA-l ZL ^^^171- >tflo1SlS.^, TllolE Z^-Zj-o^ <^ ^ vflollA-l nfl O. 

^ ^^Hm ^Ml^l ^'^s^l-^o.q.^ ^ ^v^^ oHi 

^^Sjy^l SJ^JI, ^ ^Vx^fil 71^21 A].>^ ifloflA-l 13- ^O^^ ^1^1^ 7^:51 ;,].oll o^tll 

H ^^oluj- 711 ^ol 7l-^^ol x^«^«^|-Cf. 
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ifloilA^ ^«at!: 7>^l£^ ^ o;it:]-. 
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1] 

^l2-B-^#^ ^^^^}^ ^711; ^ 

.^ll-B-^f- ^ ^^«^>^ ^7] ^^-^S ^l^^^m 

^ -¥-^4 ^ll-^^f^ -^^-^S ol^o^x]^ >^cfl^ O.^ 5C^^]. 

^^^1 711 oiE -a-^^ 

[^^^J- 21 

^2^^ ^e1^ *>s^ <+5}-i-, ^^i:"!^ 

-arsj-l-s. ^^^s]^ ti>£^1 ^^}2\ cf^ ^^^1 711 0] E ^ 
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4] 

¥^1 TflojE -^^^ 

5] 

«J-^<H1 s^tb 'a:^^!^ ^si-i-s ^^^s]^ ^■ 

^ii«<j-<^i ^^^i, -^71 ^12-^^^-^ ^^^<^ ^iti^ 

^>7l ^12-8-^^^ ^Hl iS5ll^l;iE Bfl^^ -£^^1-^ ^:i^l; ^ 
^7l iESell^l^E 311^^ xjz]- P>i3S. 2t#slfe ^7] ;^l2-H-^f' ^-^1 a 

^ i^*>^ ^^i^S «]:iE.^l ^^l-fil cf^ ^^^] 711 olM 

7] 

^16«J-<^1 >a-7l ^Z^-*>^ ^;^1^ 

^l2-H-^#ofl Cfl^ ^^-iro] >a-7l ^ll-e-^*<=Hl ^711 ^^5) 

^ ^^1^^ «]:i^l ^:^1-S1 7\]o]^ o.^^ 

[^^*c|- 81 
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9] 

>a-7l 711 ojE -a-^^^ ^^*>^ ^7] ;^13^^^. ^7] ^l2-^^# ^ ^7] ^l-^^ 
7>^m ^^1^5. a]:£^l ^^V^ c}^ ^^^1 TllolE o.;^^ 

10] 

tiV£^] 71^ -a-oii ;^ii-^^f.^ ^^^^V^ ^;^1; 

^7] ^U-^^f^ ^oil ^7l /^U-H-^f^-i- ^^^^V^ -H-^ #^21- cj-^ -^^ 

^7] ;^l2-n-^# *>^^ ^7] ;«lll-B-^^ -^^o] Aj^^ ^71 ;^l2-e- 

^7] ^ii-H-^^ ^}^^ ^1-71 ^s.^] 7]^ ^^o] ^^^o_s. 
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^ll-B-^f^ ^ ^7] ;^l2-B-^f' ^^-^S <il^o1^1fe ^J-rfl^ 

o. ^s.^].- >^7i ^.^^ ^m-B-^f- -¥-^-2.3. oi^oi^]^ ^^1 

^ ^7l ;Hl3-H-^*-2-S <^1^^^1^ 5E^^>^ Til 

olM ^^^^^ i^s^>^ ^^1-^^ ^^>s^ cf^ ^^^1 

11] 

^5^^ ^^1-, tlS.'B- ^3^-1-, 'yr^i^l-H- -^rsl-l-. ^l^^w 

yj-'^ . 

[^^% 12] 

^110*J-«H1 ^7] ;qll-^^^ J£fe ^7] >«ll3-H-^#^ 
13] 

^110*J-<H1 ^OlA^, >^7l £^ ^7l ^l3-^^#^ 
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14] 

«c}-^«Hl ^VS^ XV^I- <y:^nl^ ^Vsl-l-S- ^^^i)^ ^ 

151 

^llO^J"^! ^^^i. ^7] ;^12-^^#S^ Aiaj^oi ;^i7^^ 

^7] ^ll^^f' 'U^M: ^^^^S. ^]7]t}^ ^A]^ 

^7] ;tll2i:£S|l;^l:iiE >qz]- P>>i3S >a-7l /^lll-^^^ 

16] 

^115*J-oll $X<=^^^, ^7] ;^]l^2^t}^ y^^]^ 

^7] >H12-^^#<H1 cfltV A^^#<^1 ^7l ;^lll-a-^#oll Cfltb <b1Z]-^ iCf ^711 ^^£1 
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[^^«c)- 17] 

^7] TflolE o.^^ ^1.0. ^^B^(nitridization)^>^ ^7^11- ^^^f^ 

18] 

19] 

^110*J-<=>il ^^^i, 

^f^^ O.^ >^l7ls1-^ Ci i^^l-ji^ 

f-^^l -^-^^r ^^SlS. tiViE^l ^^f^ TflojE o.;^!^ 



32-30 



1020020067545 ^^ <U7\: 2003/1/28 



11 




2] 



is. 3] 



40— 

30--, 
20— 














































10— 





3K 
20- 
10- 



4] 

300- 



^JTll 



100 



5] 




200 — y/////////^^^///yyy>^/^y^jy^^/>jy^/^/jfyj^j77^ 
100 



32-31 



1020020067545 



-^ ^^1-: 2003/1/28 



[£ 7] 



450- 

310- 
200- 
100- 



8] 

310- 



210 — yy/////////////////y/^/y^//y//^ 

100- 



l£ 91 



310- 
210- 
100- 



I gel 



-500 



%v. ^^n ! sfg ¥^11 ««i 



[IE 10] 



310- 
210- 
100- 



-520 



32-32 



